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(54) SEMICONDUCTOR DEVICE AND FTS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device, in which the thermal stresses caused by the 
mismatch between the coefficients of linear thermal 
expansion of a semiconductor element and a resin 
circuit board can be relieved by means of an insulating 
resin layer provided on the semiconductor element, and 
a method for manufacturing the device. 
SOLUTION: Since a semiconductor device is provided 
with a metal wiring layer 7 which extends from a 
semiconductor element electrode 6 on a semiconductor 
element 5, an insulating resin layer 8 and a projecting 
electrode formed on the element 5 and wiring layer 7, 
the thermal stress applied to the projecting electrode 
due to the mismatch between the coefficients of linear 
thermal expansion of the semiconductor device and 
resin circuit board can be relieved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by to have the metal coat which 
connects electrically the metal wiring layer which extended from the electrode of a 
semiconductor device and said semiconductor device, the insulating resin layer formed 
on said semiconductor device and the metal wiring layer, the metal layer which 
connected said metal wiring layer with said insulating resin layer front face electrically, 
the projection member formed on said metal layer, and the front face and said metal 
layer of said projection member. 

[Claim 2] The semiconductor device according to claim 1 characterized by a projection 
member being a metal ball. 

[Claim 3] The semiconductor device according to claim 1 characterized by a projection 
member being metal plating. 

[Claim 4] The semiconductor device according to claim 1 characterized by a projection 
member and an insidating resin layer consisting of the same resin of a low elastic 
modulus. 

[Claim 5] The semiconductor device which is made to expose a part of metal wiring layer 
which extended from the electrode of a semiconductor device and said semiconductor 
device, and said metal wiring layer, is formed on said metal wiring layer, and is 
characterized by having the metal layer which connects electrically the metal wiring 
layer exposed from the insxilating resin layer with a projection, and the front face and 
said insulating resin layer of said projection resin at a front face. 

[Claim 6] The process which forms the metal wiring layer which extended from the 
electrode of a semiconductor device and said semiconductor device. The process which 
forms an insulating resin layer on said semiconductor device and said metal wiring 
layer. The process at which opening is formed in said insulating resin layer, and said a 
part of metal wiring layer is exposed. The manufacture approach of the semiconductor 



device characterized by consisting of the process which forms the metal layer which 
connects said exposed metal wiring layer and said insulating resin layer front face, a 
process which forms projection resin on said opening, and a process which forms the 
metal coat which connects electrically the front face and said metal layer of said 
projection resin. 

[Claim 7] The process which forms projection resin is the manufacture approach of the 
semiconductor device according to claim 6 characterized by being the process which 
appUes a photopolymer all over the semiconductor device in which opening was formed, 
and forms projection resin with a photographic method. 

[Claim 8] The process which forms projection resin is the manufactxire approach of the 
semiconductor device according to claim 6 characterized by being the process which 
applies insulating resin all over the semiconductor device in which opening was formed, 
and forms projection resin by the sandblasting method. 

[Claim 9] The process which forms projection resin is the manufacture approach of the 
semiconductor device according to claim 6 characterized by being the process which 
applies insulating resin all over the semiconductor device in which opening was formed, 
and forms projection resin by the etching method. 

[Claim lOl The process which forms projection resin is the manufacture approach of the 
semiconductor device according to claim 6 characterized by being the process which 
forms a metal projection electrode by supplying soldering paste or flux to opening, and 
carrying and fusing a solder ball. 

[Claim 11] The manufacture approach of the semiconductor device characterized by to 
consist of a process which forms the metal layer which connects the process which forms 
the metal wiring layer a wiring layer extended from the electrode of a semiconductor 
device and said semiconductor device, the process which apply photosensitive insulation 
resin on said semiconductor device and said metal wiring layer, and form projection 
resin with a photographic method, the process which form opening which repeats a 
photographic method and reaches said metal wiring layer at said insulating resin layer, 
and said metal wiring layer and said projection resin. 

[Claim 12] The manufacture approach of the semiconductor device according to claim 11 
characterized by forming a projection electrode and opening by the sandblasting method. 
[Claim 13] The manufactxire approach of the semiconductor device according to claim 11 
characterized by forming a projection electrode and opening by the etching method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention protects the integrated circuit section of a 
semi conductor, and secures electric connection of an external device and a 
semiconductor device, and relates to the semiconductor device which enabled further 
highest-density mounting, and its manufacture approach. And with the semiconductor 
device of this invention, the miniaturization of information communication equipment, 
the electronic equipment for office work, etc. is made easy. 
[0002] 

[Description of the Prior Art! In recent years, a miniaturization, densification, and 
improvement in the speed come to be required of a semiconductor device and its 
manufacture approach with the miniaturization of electronic equipment, and advanced 
features, for example, the mounting technology using so-called flip chip bonding called 
C4 (Controlled Collapse Chip Connection) is developed. 

[0003] It explains making a sectional view reference hereafter about the semiconductor 
device called conventional C4 and its manufacture approach. 

[0004] Drawing 4 is the sectional view of the semiconductor device using the mounting 
technology called conventional C4. For 1, as for a semiconductor device electrode and 3, 
in drawing 4 , a semiconductor device and 2 are [ a metal layer and 4 ] projection 
electrodes. 

[0005] As shown in drawing 4 , the conventional semiconductor device is the structure 
where the metal layer 3 was formed' on the semiconductor device electrode 2 on a 
semiconductor device 1, and the projection electrode 4 was formed on said metal layer. 
[0006] Next, the manufacture approach of the conventional semiconductor device is 
explained, referring to the sectional view of drawing 4 similarly. 

[0007] Two or more semiconductor devices 1 are first formed on a semi conductor wafer 



(not shown), and two or more semiconductor device electrodes 2 are formed on each 
semiconductor device 1. And the metal layer 3 is formed all over a semi conductor wafer 
by the sputtering method. Next, plating resist is applied and opening of the location 
which is equivalent to the semiconductor device electrode 2 with a photographic method 
is carried out. Next, metals, such as Sn (tin) and Pb Qead), are formed on the metal 
layer 3 of an opening location by the electrolysis galvanizing method. Etching removes 
the metal layer 3 by making a plating metal into a resist after removing plating resist. 
Next, the projection electrode 4 is formed by appljmig and carrying out a reflow of the 
flux all over a semi-conductor wafer. 

[0008] The conventional semiconductor device is manufactured by the above methods of 

construction. 

[0009] 

[Problem(s) to be Solved by the Invention] However, in said conventional semiconductor 
device, since the heat stress by the inequality of the heat ray expansion coefficient of the 
resin circuit board and a semiconductor device occurred to the projection polar zone 
when it carries a semiconductor device in the resin circuit board, closure resin was 
poured into the gap of the resin circuit board and a semiconductor device, and the heat 
stress concerning the projection polar zone had to be eased. In this case, the gap of a 
semiconductor device and the resin circuit board was narrow, and in order that 
impregnation of closure resin might close each semiconductor device according to an 
individual very difficult, it had the technical problem that productivity was bad. In 
order to damage the resin circuit board furthermore even if it is the case where it is able 
to remoye that it is difficult to remove a semiconductor device with failure and a defect 
from the resin circuit board, and temporarily, since adhesion with closure resin and the 
resin circuit board is firm when failure of a semiconductor device and a defect are 
discovered after a resin seal, re loading of the semiconductor device to the resin circuit 
board is impossible, and had a technical problem on productivity and a production cost. 
[0010] It aims at offering the semiconductor device which can ease the heat stress by the 
inequality of the heat ray expansion coefficient of a semiconductor device and the resin 
circuit board by preparing an insulating resin layer on a semiconductor device, and its 
manufacture approach, this invention solving said conventional technical problem, and 
using repair as possible paying attention to the productivity of a semiconductor device. 
[0011] 

[Means for Solving the Problem] In order to attain this purpose, the semiconductor 
device of this invention The metal wiring layer which extended from the electrode of a 
semiconductor device and said semiconductor device, and the insulating resin layer 



formed on said semiconductor device and the metal wiring layer. It is the semiconductor 
device equipped with the metal coat which connects electrically the metal layer which 
connected said metal wiring layer with said insulating resin layer front face electrically, 
the projection member formed on said metal layer, and the front face and said metal 
layer of said projection member. Moreover, a projection member is the semiconductor 
device which is a metal ball. Moreover, a projection member is the semiconductor device 
which is metal plating. Moreover, it is the semiconductor device with which a projection 
member and an insulating resin layer consist of the same resin of a low elastic modulus, 
[0012] Fxirthermore, this invention exposes a part of metal wiring layer which extended 
from the electrode of a semiconductor device and said semiconductor device, and said 
metal wiring layer, is formed on said metal wiring layer, and is the semiconductor 
device equipped with the metal layer which connects electrically the metal wiring layer 
exposed from the insulating resin layer with a projection, and the front face and said 
insulating resin layer of said projection resin at the front face. 

[0013] The process which forms the metal wiring layer which extended from the 
electrode of a semiconductor device and said semiconductor device in the manufacture 
approach, The process which forms an insulating resin layer on said semiconductor 
device and said metal wiring layer, The process at which opening is formed in said 
insulating resin layer, and said a part of metal wiring layer is exposed, It is the 
manufacture approach of the semiconductor device which consists of the process which 
forms the metal layer which connects said exposed metal wiring layer and said 
insulating resin layer front face, a process which forms projection resin on said opening, 
and a process which forms the metal coat which connects electrically the front face and 
said metal layer of said projection resin. Moreover, the process which forms projection 
resin is a process which applies a photopolymer all over the semiconductor device in 
which opening was formed, and forms projection resin with a photographic method. 
Moreover, the process which forms projection resin is a process which applies insulating 
resin all over the semiconductor device in which opening was formed, and forms 
projection resin by the sandblasting method. Moreover, the process which forms 
projection resin is a process which applies insulating resin all over the semiconductor 
device in which opening was formed, and forms projection resin by the etching method. 
Moreover, the process which forms projection resin is a process which forms a metal 
projection electrode by supplying soldering paste or flux to opening, and carrying and 
fusing a solder ball. 

[0014] Moreover, the manufacture approach of the semiconductor device of this 
invention is the manufacture approach of the semiconductor device which consists of a 



process which forms the metal layer which connects the process which forms the metal 
wiring layer which extended from the electrode of a semiconductor device and said 
semiconductor device, the process which apply photosensitive insulation resin on said 
semiconductor device and said metal wiring layer, and form projection resin with a 
photographic method, the process which form opening which repeats a photographic 
method and reaches said metal wiring layer at said insulating resin layer, and said 
metal wiring layer and said projection resin. Moreover, it is the manufacture approach 
of the semiconductor device which forms a projection electrode and opening by the 
sandblasting method. Moreover, it is the manufacture approach of the semiconductor 
device which forms a projection electrode and opening by the etching method. 
[0015] By said configuration, since the semiconductor device of this invention has 
prepared the insulating resin layer of a low elastic modulus, when it carries a 
semiconductor device in the resin circuit board, it can ease the heat stress concerning 
the projection polar zone by the inequality of the heat ray expansion coefficient of a 
semiconductor device and the resin circuit board. Therefore, a closure resin 
impregnation process is [ after carrying a semiconductor device in the resin circuit 
board ] unnecessary like before. Moreover, since closure resin is not used like before, 
connection solder can be fused and a semiconductor device can be easily removed from 
the resin circuit board by heat-treating when a defect and a defect are discovered by the 
semiconductor device, it is advantageous also to productivity and a production cost 
target. 

[0016] Moreover, since a resin projection is formed with a low elastic-modulus 
ingredient and the projection electrode is constituted, when it carries a semiconductor 
device in the resin circuit board, the heat stress concerning the projection polar zone by 
the inequality of the heat ray expansion coefficient of a semiconductor device and the 
resin circuit board can be eased, and the dependability of substrate mounting can be 
raised. 
[0017] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing about 1 
operation gestalt of this invention. 

[0018] Drawing 1 is the sectional view showing the semiconductor device in the 1st 
operation gestalt of this invention. As shown in drawing 1 , the metal wiring layer 7 to 
which the semiconductor device of this operation gestalt extended from the 
semiconductor device electrode 6 on a semiconductor deivice 5 on the semiconductor 
device 5 is formed, and the metal layer 9 to which the insxilating resin layer 8 is formed 
and connects electrically the front face and the metal wiring layer 7 of the insulating 



resin layer 8 is formed on the semiconductor device 5. And projection resin 10 is formed 
as a projection member on the metal layer 9, and the metal coat 11 which connects 
electrically the projection resin 10 and metal layer 9 is formed. 

[0019] That is, in the semiconductor device of this operation gestalt, while taking about 
wiring by the metal wiring layer 7 and the metal layer 9 from the semiconductor device 
electrode 6 on a semiconductor device 5 for external connection, the semiconductor 
device electrode 6 and the metal wiring layer 7 are protected by the insulating resin 
layer 8. And since a projection electrode is constituted, projection resin 10 is formed on 
the metal layer 9, the metal coat 11 is formed on the front face and the metal layer 9 of a 
substrate, conductivity is substantially given to projection resin, and the projection 
electrode (external electrode) is constituted. 

[0020] Moreover, ia the semiconductor device of this operation gestalt, in case the 
cross-section configuration of opening of the insulating resin layer 8 where projection 
resin 10 was formed carries out substrate mounting as the dependability of the metal 
layer after the metal layer 9 formed in the front face forms and forms, and a 
semiconductor device, in consideration of the dependability of connection between the 
external electrode of a semiconductor device, and a substrate, it makes the shape of a 
taper and is formed in the cross- section configuration. 

[0021] as the metal wiring layer 7 which extended from the semiconductor device 
electrode 6 in this operation gestalt - Ti (titanium) - an adhesion metal and Cu (copper) 
- a conductor - it has the two layer structure used as a metal. In addition, as a metallic 
material, Ti (titanium), Cr (chromium), TiW (titanium tungsten), Cu (copper), nickel 
(nickel), Aufeold), Pd (palladium), Ag (silver), etc. may be used, and the combination of 
each metal is sufficient. 

[0022] The semiconductor device constituted as mentioned above is explained hereafter, 
making drawing 2 reference about the manufactiu*e approach. 

[0023] The semi conductor wafer 12 with which each semiconductor device was formed 
is first shown in drawing 2 (a), and the semiconductor device electrode 6 is formed. 
[0024] Next, as shown in drawing 2 (b), a metal layer is formed all over the 
semi-conductor wafer 12 top by a vacuum deposition method, the sputtering method, 
the CVD method, the nonelectrolytic plating method, or the electrolysis galvanizing 
method, and the metal wiring layer 7 which extended from the semiconductor device 
electrode 6 by etching a metal layer by using etching resist as a mask is formed, here - 
as an example of the metal wiring layer 7 - Ti (titanium) - an adhesion metal and Cu 
(copper) - a conductor the two layer structure used as the metal was used. Moreover, 
as a metallic material, Ti (titanium), Cr (chromium), TiW (titaniiun tungsten), Cu 



(copper), nickel (nickel), Au(gold), Pd (palladium), Ag (silver), etc. may be used, and the 
combination of each metal is svifficient. 

[0025] Next, as shown in drawing 2 (c), a part of metal wiring layer 7 is exposed, and the 
insulating resin layer 8 is formed so that the configuration of an exposed part (opening) 
may become taper-like. With this operation gestalt, using photosensitive polyimide as 
an example of formation of the insulating resin layer 8, patterning of the insulating 
resin layer 8 was carried out using the photographic method, and a part of metal wiring 
layer 7 was exposed. Moreover, what is necessary is just to have the elastic modulus of 
the range which can ease the heat stress concerning the projection polar zone, although 
it is desirable that it is a low elastic modulus (2 or less [ 3000kg //mm ]) as an insulating 
material of the insulating resin layer 8 although an epoxy resin etc. may be used. 
Moreover, a part of metal wiring layer 7 may be exposed, using the etching method, the 
sandblasting method, the plasma method, etc. as the formation approach. In addition, 
as for the thickness of the insulating resin layer 8, it is desirable that it is more than 
[ from the purpose ] 10 [mum]. 

[0026] Next, as shown in drawing 2 (d), a metal layer is formed all over the 
semi-conductor wafer 12 top by a vacuum deposition method, the sputtering method, 
the CVD method, the nonelectrolytic plating method, or the electrolysis galvanizing 
method, and the metal layer 9 which connects the metal wiring layer 7 with insulating 
resin layer 8 fi-ont face electrically is formed by etching a metal layer by using etching 
resist as a mask, here - as an example of the metal layer 9 - Ti (titanium) ■ an 
adhesion metal and Cu (copper) - a conductor - the two layer structure used as the 
metal was used. Moreover, as a metallic material, Ti (titanium), Cr (chromium), TiW 
(titanium tungsten), Cu (copper), nickel (nickel), Aufeold), Pd (palladium), Ag (silver), 
etc. may be used, and the combination of each metal is sufficient. Moreover, since the 
configuration of the insulating resin layer 8 of a part where the opening 7 of insulating 
resin, i.e., the metal wiring layer of a substrate, is exposed is formed in the shape of a 
taper, the metal layer 9 can be formed by uniform thickness. 

[0027] Next, as shown in drawing 2 (e), projection resin 10 is formed by print processes 
on the metal layer 9 of opening of the insulating resin layer 8. Polyimide resin was used 
as an example of the projection resin 10 which is a projection member here. Moreover, 
an epoxy resin etc. may be used as an ingredient of projection resin 10, and projection 
resin 10 may be formed using the etching method, the sandblasting method, the plasma 
method, etc. In addition, the formation location of projection resin 10 does not 
necessarily need to be opening of the insulating resin layer 8, and should just be on the 
metal layer 9. 



[0028] Next, as shown in drawing 2 OD, a metal layer is formed all over the 
semi conductor wafer 12 top by a vacuum deposition method, the sputtering method, 
the CVD method, the nonelectrolytic plating method, or the electrolysis galvanizing 
method, and the metal coat 11 which connects the metal layer 9 with projection resin 10 
front face electrically is partially formed by etching a metal layer by using etching resist 
as a mask. Formation of the metal coat 11 is for using projection resin 10 as an external 
electrode, and is electrically connected with the semiconductor device electrode 6 
through the metal layer 9 and the metal wiring layer 7. here - as an example of the 
metal coat 11 - Ti (titanium) • an adhesion metal and Cu (copper) ■ a conductor - the 
two-layer structure used as the metal was used. Moreover, as a metallic material, Ti 
(titanium), Cr (chromium), TiW (titanium tungsten), Cu (copper), nickel (nickel), 
Au^old), Pd (palladium), Ag (silver), etc. may be used, and the combination of each 
metal is sufficient. Moreover, instead of being projection resin as a member which 
constitutes a projection electrode, although projection resin 10 was used, itself may use 
a metal ball with conductivity and the projection formation by metal plating is sufficient 
as this operation gestalt. 

[0029] Next, as shown in drawing 2 (g), a dicing saw divides into each semiconductor 
device along the scribe line (not shown) formed in the semi conductor wafer 12 as 
division of each semiconductor device of the semi conductor wafer 12. The metal wiring 
layer 7 which extended from the semiconductor device electrode 6 on the semiconductor 
device 5 as shown in drawing 1 by dividing is formed. On the metal wiring layer 7 The 
insulating resin layer 8, The semiconductor device with which the metal layer 9 which 
connected with the front face of the metal wiring layer 7 and the insulating resin layer 8 
electrically was formed, projection resin 10 was formed in opening of the insulating 
resin layer 8, and the metal coat 11 which the front face and the metal layer 9 of 
projection resin 10 connected electrically was formed is formed. 

[0030] Since the insulating resin layer 8 of a low elastic modulus is formed and the heat 
stress concerning the projection polar zone (projection resin 10+ metal coat 11) by the 
inequality of the heat ray expansion coefficient of a semiconductor device and the resin 
circuit board can be eased with this operation gestalt when it carries a semiconductor 
device in the resin circmt board, a closure resin impregnation process is [ after carrying 
a semiconductor device in the resin circuit board ] unnecessary like before. Moreover, 
since closure resin is not used, connection solder can be fused and a semiconductor 
device can be easily removed from the resin circuit board by heat-treating when a defect 
and a defect are discovered by the semiconductor device which carried out substrate 
mounting, it is advantageous also to productivity and a production cost target. 



[00311 Next, it explains, referring to a drawing about the 2nd operation gestalt of this 
invention: Drawing 3 is the sectional view showing the semiconductor device in this 
operation gestalt. As shown in drawing 3 , the metal wiring layer 15 in which the 
semiconductor device of this operation gestalt extended from the semiconductor device 
electrode 14 on a semiconductor device 13 is formed, and the metal layer 17 to which the 
insulating resin layer 16 with projection structure is formed, and connects electrically 
height 16a of the insulating resin layer 16 and the metal wiring layer 15 is formed on 
the semiconductor device. Moreover, in case the configuration of height 16a constituted 
by the insulating resin layer 16 carries out substrate mounting as the dependability of 
the metal layer 17 after the metal layer 17 formed in the front face forms and forms, and 
a semiconductor device, in consideration of the dependability of connection between the 
external electrode of a semiconductor device, and a substrate, in the cross- section 
configuration, it makes the shape of a taper and is formed. 

[0032] The manufacture approach is hereafter explained about the semiconductor 
device constituted as mentioned above. 

[0033] Like the 1st above mentioned operation gestalt, a metal layer is formed aU over a 
semi-conductor wafer top all over a semi conductor wafer by a vacuum deposition 
method, the sputtering method, the CVD method, the nonelectrolytic plating method, or 
the electrolysis galvanizing method, and the metal wiring layer 15 which extended from 
the semiconductor device electrode 14 by etching a metal layer by using etching resist 
as a mask is formed, here - as an example of the metal wiring layer 15 - Ti (titanium) - 
an adhesion metal and Cu (copper) - a conductor - the two-layer structure used as tiie 
metal was used. Moreover, as a metallic material, Ti (titanium), Cr (chromium), TiW 
(titanium tungsten), Cu (copper), nickel (nickel), Au(gold), Pd (palladium), Ag (silver), 
etc. may be used, and the combination of each metal is sufficient. 

[0034] Next, the insulating resin layer 16 which a part of metal wiring layer 15 was 
exposed, and prepared height 16a is formed. With this operation gestalt, height 16a was 
formed using the photographic method, the photographic method was repeated again, 
using photosensitive polyimide as formation of the insulating resin layer 16, and a part 
of metal wiring layer 15 was exposed. Moreover, as an ingredient which constitutes the 
insulating resin layer 16, although an epoxy resin etc. may be used, it is desirable that 
it is a low elastic modulus (2 or less [ 1000kg //mm ]). A part of height 16a and metal 
wiring layer 15 may be exposed using the etching method, the sandblasting method, the 
plasma method, etc. as the formation approach. In addition, it is more desirable for the 
thickness of the insulating resin layer 16 to be more than 10 [mum]. Next, a metal layer 
is formed all over a semi conductor wafer top all over a semi conductor wafer by a 



vacuum deposition method, the sputtering method, the CVD method, the nonelectrolytic 
plating method, or the electrolysis galvaiiizing method, and the metal wiring layer 15 
which extended by etching a metal layer by using etching resist as a mask from the 
semiconductor device electrode 14 to height 16a of the insulating resin layer 16 is 
formed, here ■ as an example of the metal wiring layer 15 - Ti (titanium) - an adhesion 
metal and Cu (copper) - a conductor - the two layer structure used as the metal was 
used. Moreover, as a metallic material, Ti (titanium), Cr (chromium), TiW (titanium 
tungsten), Cu (copper), nickel (nickel), Au(gold), Pd (palladium), Ag (silver), etc. may be 
used, and the combination of each metal is sufficient. 

[0035] Next, as division of a semi conductor wafer of each semiconductor device, a dicing 
saw divides a semiconductor device separately along the scribe line formed in the 
semi conductor wafer, the metal wiring layer 15 which extended from the semiconductor 
device electrode 14 on a semiconductor device 13 is formed, and the semiconductor 
device with which the insulating resin layer 16 equipped with the height on the metal 
wiring layer 15 and the metal layer 17 which extends from the metal wiring layer 15 to 
the height of the insulating resin layer 16 were formed is formed. 

[0036] As mentioned above, in the semiconductor device shown with the operation 
gestalt of this invention, with the 1st operation gestalt, since the insulating resin layer 
8 is formed, when a semiconductor device is carried in the resin circuit board, the heat 
stress concerning the projection polar zone (projection resin 10+ metal coat 11) by the 
inequaUty of the heat ray expansion coefficient of a semiconductor device and the resin 
circuit board can be eased, and the dependability of connection of substrate mounting 
can be raised. With the 2nd operation gestalt, since the projection electrode itself 
consists of a height constituted with insulating resin, when a semiconductor device is 
carried in the resin circuit board, the heat stress concerning the projection polar zone 
(height 16a+ metal layer 17) by the inequality of the heat ray expansion coefficient of a 
semiconductor device and the resin circuit board can be eased, and the dependability of 
connection of substrate mounting can be raised. 

[0037] Moreover, although there is a difference on the structure of that to which the 
configuration of a projection electrode carried out heteroplasia of the projection resin, 
and the thing which really formed projection resin with insulating resin, and a 
manufacture method of construction in the Ist operation gestalt and the 2nd operation 
gestalt The place made into the aim can ease the heat stress concerning the projection 
polar zone by the inequaUty of the heat ray expansion coefficient of a semiconductor 
device and the resin circuit board, when the insvdating resin layer of a low elastic 
modulus is prepared and it carries a semiconductor device in the resin circuit board. 



[0038] 

[Effect of the Invention] As explained above, since the insulating resin layer of a low 
elastic modulus is prepared, when it carries a semiconductor device in the resin circuit 
board, by this invention, the heat stress concerning the projection polar zone by the 
inequality of the heat ray expansion coefficient of a semiconductor device and the resin 
circuit board can be eased. Therefore, a closiure resin impregnation process is [ after 
carrjdng a semiconductor device in the resin circuit board ] unnecessary like before. 
Moreover, since closure resin is not used, connection solder can be fused and a 
semiconductor device can. be easily removed from the resin circuit board by 
heat-treating when a defect and a defect are discovered by the semiconductor device, it 
is advantageous also to productivity and a production cost target. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The sectional view showing the semiconductor device in 1 operation gestalt 
of this invention 

[Drawing 21 The sectional view showing the manufacture approach of the 
semiconductor device in 1 operation gestalt of this invention 

[Drawing 31 The sectional view showing the semiconductor device ^ concerning 1 
operation gestalt of this invention 

[Drawing 4l The sectional view showing the conventional semiconductor device 
[Description of Notations] 

1 Semiconductor Device 

2 Semiconductor Device Electrode 

3 Metal Layer 

4 Projection Electrode 

5 Semiconductor Device 

6 Semiconductor Device Electrode 

7 Metal Wiring Layer 

8 Insulating Resin Layer 

9 Metal Layer 

10 Projection Resin 

11 Metal Coat 

12 Semi-conductor Wafer 

13 Semiconductor Device 

14 Semiconductor Device Electrode 

15 Metal Wiring Layer 

16 Insulating Resin Layer 
16a Height 



17 Metal Layer 
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3 1 ^i&mii^^m o # T-fc 5 r. 
(lf*«10] ?^e<»flgSr?Kfigt-5Xm(4. ttA^/Si-i 
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^*j*{cJ;9 3§®«tfli5rJFM1-SXmt. 
[It5}?3ll2l 5§je«@*5it^MP^EBSr1^>'K:/7;^ 

[000 1 ] 

[000 21 

Immit^m^^fl'^i^oKfi'O. tzt^tiCA (Con 
trolled Collapse Chip Con 
n e c t i o n) t 7 JJ 7*^ J/ 7°5J<>' 

[0 0 0 3] KAT^ i<e*<OC4 tP?(Jtl.5i)^*<*gfiJa 

30 -f"^, 

[0 0 0 41 Iil4f*, m^<OC4t1^fifli>mm&B^ 

[00051 1214 J: 5 t*5l5«)i|^'^«c3Sefi> 

B«iiE^«M±»-^em®4ds?i^fig$tbfc«ji-e*) 
[00061 ^>c^c^^3l5©i^^'3^«^^«<o^!^it:^^5fe^co^,^ 

40 Xs III#»c|114 0»fffiEISr#RBL/i>55^IftBJ-t-5o 

[000 7] t.i'nW^<Di^m-i^m^ 1 i4Sit^^^{*:'?3^/^ 

mm<o^^i^^'T-m2i)mfSt.^t\'X^^io ^l.x:^^< 

i*:^^miS2tc*g^f5fic«SrMPi-2>. J^lcttfllfeo 
#jfetcJ;i9Sn m) . Pb (») ir^^ofcifeJgSrPP 

feot^JSSrW'v?;^ hi: L-C^JSe3Sr3i-;/f^i^^^ 
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3 

I 0 0 0 8 1 £A±<D i 5 JtCXfetC J; •? t¥ 
10 0 0 91 

MililElI^X^t it^^fls^B.!: wrapt f^tfitttffll 

[0 0 10] ;$:^B^tiHulEt**«^MSriS^-rst>© 
[0 0 1 1 1 

[0 0 12] $btc*|6|^f±. ^^Wm^tntssS.^m-i^ 
(0 0 131 S^Jg;^^*^c*5^^T^i. ^^mwm^tm^i^ 



(3) 

4 

^*fe-eS!?iSWa5r?^^-f-2)Xm-t?fc?>„ *fci, 

fltSr?^^-t--5Xe-e*>5, ^fi1»J!i«rJ^J5fei-5X 

rc5/^>'i/rfeT-z;i^«tflg^B^i-5xaT*fc5, 
Sfc. 3igieiSfl§$rJi^jsiS;i-^xS(i. ii^f£'<-;^ h*>5 

^il!i-5::i:-e^JS^je«1s?:Ji^^-r5XS-efc 

[0 0 141 ^fcstc^0J<O^»i*:^e<Oiaat*jS(4. ^ 
fli Srfl^^-rS xm i: . ¥>EfeSr«fe <7 31 L«frfEitei^«J!ie 

30 :^ffi-efc5o 

[00151 ItrlEfll^lC J: y) , *|gBJ<Di|£^«:^ef4, 

[0016] ^tc^w\^mmm\cx t> w)iis^®sr?»)5K 

[0 0 1 71 
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[0018] @ 1 \t.imm<o% 1 roiiifijg«gic*5it s¥ 

5 ±(Dij^^^fl£^T-mi^ 6 ?)S^E U:fc^JSBe«ftS 7 

fiwui 1 o t^jss 9 1 srm^cfitjtcs^i^-rs^s^- k 
[0 0 19] -rttib-h. :^mmmm<D^^m^i^^mx'ii. 

ic, -&JRiei^M7, ^«S9fcJ:l9iai»©?l^|H]U?SrtT 

^JRM9±tc^@«liil OSrJi^fiKbT, 
^ffi*3J;TJ«Tifi<^^MS9±lc^S3— Ml ^ff^^b 

[0 0 2 0] *fc*lllfe?Kti8roij£^«E|gBt^ioi/^T. ^ 

[0 0 2 1] *|IJS?^^tc:*5i/^-CH^^^^^-m«i6*^fe 
3g^tLfc^JSiai»e7 i: LTH, Ti S:?fe«F 
^Jl. Cu m) UTfflV^fc2««it^* 
LTV^5„ /its. ^JS^t^t LTfiT i (^iJ'V) . C 
r (^'UA) , TiW • , Cu 

(IB) . N i (^-y-^/V) . Au > Pd (^■'vv? 

[0022] sx±(DX 0 

[0 0 2 3] *-rig|2 (a) \Zii. m^<0^^i^^^i^ 

mm6i!i^M^^inx\>^io 

[0 0 2 4] mzm2 (b) kz^-rxoiz. m^m^ 
v^ttm«?«)o#fetcj;«j¥»«:^'^^^i 2±^gD»r-&R 

^JSKi^S 7 ^m^ir^„ :l r -e^JREiSie 7 (D-M t 
LTtt, Ti (^^V-) Sr^eS^JS, Cu (^) 

i (f^^:/) . Cr (^oA) . TiW (^^^--^V- 
. Cu (^) , Ni (^y-ir-'W) , Au 
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(^) . Pd P^^v'^^A) . Ag m) i'.Ct'^ffl^^T 

[0 0 2 5] ^\z.m2 (c) f;i^-rj;9fc, -^jfiffiifSS 

imMx\-mmmum%(n>m^<D-^\h\^x. <s)ti4^ 
=>'^bT^SBeii&S7o-ges:^ttj$-itfc„ -^tcmm 

Tt«i5/i^^>JS^i;5*'tt* (300 0 k g/mm2£AT) 

yy^hfe, 7'7X•v^fe^i^S^fflv^-C^JSge«SM7<D- 

[0 0 2 6] Wzm2 (d) tc^-t-J;5t-> X^^* 
jfe. :^y<^y^ Dl^ifm. CVDj£. Mm«l*o#ife, S> 

SSr^is/^ViZ-rsr i:-^. «feig:«^flgS8*ffii:^«ifi 

mm 7 ^m,fs.tfyK^m-ri-^mm 9 srj^^i-s. r r -e 
'^mm9<D—mti^xtts n {^f--^^-) §r^*^«. 
Cu m) ^^w^mh\^f^2mmit^m^^ti. t.tz.^ 

mVint\.X\-i.T i (^^X) , Cr (i!'nA) , Ti 
W ("^^^^ • ^>'^;^-7">') , Cu (^) . N i (^^y 
■ir/V) , Au (4fe) . Pd {'><y'y^J^) . Ag (^) . 

[0 0 2 7] ?)ci-@2 (e) ii^-t-j:5tc, i^m.mmm 

u-cn. Tify-r ? mji§<£:^i'^fci„ *fc5§iS«flii o© 

40 xi^x'^mm^^ 1 0 sr?i^^bTttii*?ife<'\ 'fcib-. m.^m 
flg 1 0 ©j^^^arsfi. -z^-r \^himmfim 8 ps»-c 

[0 0 2 8] ^\zM2 (f) tcs^-f-J: X^^lF 

■5c ^JR^- M 1 (ommt. ^f&mm i o %:i^umM 
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■^^m^m. cu m) ^M'^^^mhy^fL^mmm^m 

l>y5:„ 4fc^ja*t^i: LTttT i , C r C^' 

OA) , TiW (-^-^V • , Cu 

. N i (^sz-Jr/W) , Au (^) . Pd (/^'^v' 

[0 0 2 91 «fe{C|212 (g) tc.T^-ri;5t-> ij^^f*:^'^! 
1 2fcM^$ixfc:;^^7-<7'7'1' V (la^-^r-f) t-fto 

5 ±(D^m'i^m^9M6i}^hmtE i^tc-^m^Bm ? 
[0030] :^mm.i^mx'ii. {^w^mcomwrnRm s 

^-ifefc J: 5 0§je«®SiJ (^S«Jii 1 0 +^JS a - M 

'^m<DXo i^^ma^mm.irmmm'^mm^i^m^^ tut 
[0 0 3 1 1 m^:^^^<^^2(DmMmmi^^^^xwim 

Sr#K L/ids btftl^-rSo El 3 [-i^^mMBm^tii-f^^ 
JK«8wil^«^isSI«f±. 1 3 ±cDi<t««:*^S 

fi. i&mmmm i e ©^jg^fs i e a h^mwimm 15 1 
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xuT. ^(r>mm:>jm^^^^xm.m-r^o 
10 0 3 3] HtFiE bfcn 1 (Dmm^mtmm^. 
^=!^y^±mKn^mmm. y^^<y'^\):yi^m. cvd 

1 4 bMffi bfc-&jsffii»s 1 5 ^m^-r^o r :i 

x^mmmmi 5(D-mt\^xii. n 

10 Cu («^) ^a»fl^^JSt L^c2S«3tSrfflV^ 

fco Sfc^JRW^i: L-TfiT i C^^^-) . Cr (it'n 
A) , TiW (^iJ'V • ^^V^^^xi^) , Cu (^) , 

Ni (=s/'5^/W . Au (^) . Pd (.y<^i^'yj>.)\ 

[00 34] A\^'^^imm 1 5 <D-mmm 

16a srisittfc^fei^wM® 1 6 ^nm-f-^o 
jfeff^flg-eni^fe^ttfiigs 1 6 cornet Lx. myt\^^'j-( 

^v'«tflB'ii:*SrfflVN-T:t>«*:>'^i<'^;S5x -(S^tt* (10 0 
0kg /mm2EiT) T'fcS r i -JSS* V\>\ M^^m 

^fe/£t■•^^fflv^T^eg^5l 6 a*3j:OJ^JSiai^S 1 5<o— 

gp^BmLTt>«Sp?iv^ ;^i*5*fei»1»|gS 1 6 

fi, 10 [;im] eJl±T?$>5{5 5dSa*L-V>o 

f^ij7 3:/N^ffitcX^^*i£> y V^/ife, CVD 

■7^^^ tvx^mm^^-y'^'^-s^'t^zi^x^^i^m^ 
m.m 1 4 Ti-bjfe^wflis 1 6 (o^eas i e a * -c-Mft u 

fc^«iai^^ 1 5 SrJi^^-r 5o ^ :i tf^Mifii^M 1 5 <D 
-fiSJtLTtt. Ti Cf-^'y) SrS!«^JR. Cu 

Tf±T i . C r (i^ o A) , T i W (.'^^y 

■ ^ >'Vy^r-:y) . Cu (^) . N i (^^'J^/V') , A 
u (^) . Pd (/^^v^-^A) , Ag m) J^Cb'SrffiV^ 

to 0 3 5] ;i):\z^m^'y=^^^(r)m'^<o^m^n^m^<D6^ 

»c «5 o -C y v y - J: 9 ii^^flsSl^- Srfi * »c^t"J 

ife^)t»iige 1- 6 (o^im^t^m^-ri^mm i ? 
[0 0 3 6]' iix±. :^^m(ommmmx7r\^tc^^^i$^ 
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